Constrained Firms, Not Subsistence Activities: Evidence on Capital Returns and Accumulation in Peruvian Microenterprises * We investigate the returns to capital and capital accumulation using panel data of Peruvian micro enterprises (MEs). Marginal returns to capital are found to be very high at low levels of capital, but rapidly decreasing at higher levels. The dynamic analyses of capital accumulation in MEs suggest that credit constraints explain a major part of the variation in firm growth. We find a very large positive effect of household non-business wealth on capital stocks of MEs. We also show a sizable effect of risk on accumulation and pronounced interactions between wealth and risk. The presented evidence is consistent with poorly endowed entrepreneurs who operate in imperfect capital markets and a very risky environment.
Introduction
Income from microenterprises (MEs) constitutes the main livelihood of the growing number of poor urban dwellers in developing countries. It is widely assumed that some of these MEs may not realize their full earnings potential due to limited access to credit. This assumption provides the rationale for a key policy intervention towards MEs, micro-credit programs.
Several empirical studies have found very high marginal returns to capital in MEs in poor countries -typically well above market interest rates, and in some studies highest at very low levels of capital stock (Fafchamps et al., 2011; Grimm, Krüger, and Lay, 2011; Kremer, Lee, and Robinson, 2010; McKenzie and Woodruff, 2006; Udry and Anagol, 2006) . This finding hints indeed at credit constraints as one major obstacle to firm growth. Otherwise, a profit-maximizing entrepreneur would increase the capital stock until marginal returns equalize the market interest rate. Empirical work that explicitly addresses credit constraints also confirms their importance (De Mel, McKenzie, and Woodruff, 2008; De Mel, McKenzie, and Woodruff, 2012; McKenzie and Woodruff, 2008 ). Yet, credit constraints may only partly explain the observed high returns to capital. In fact, the persistence of small-scale activities in many poor countries is difficult to reconcile with very high returns to capital only caused by credit constraints. Successful entrepreneurs should be able and willing to re-invest a part of their high returns into their ME, thereby overcoming credit constraints and accumulating capital (as shown, for example, by Tybout, 1983) . Risk may be the reason why this is not the case, as optimal capital stocks may be much lower than in less risky environments. The empirical literature generally has difficulties in the operationalization of risk and risk attitudes, which may explain why so far empirical research on the role of risk for ME performance is scarce. An exception is De Mel et al. (2008) who do, however, not find any sizeable effect of risk on returns to capital. Nevertheless, there is indirect evidence of the role of risk, such as the high rates of churning among informal MEs in developing countries (Mead and Liedholm, 1998) .
This paper aims at providing new empirical insights on the returns to capital, and the dynamics of small-scale activities in developing countries. We use a unique panel dataset of Peruvian MEs covering the period 2002 to 2006. The analysis of the ME sector is particularly relevant in the case of Peru, as these firms account for about 75 percent of employment in this country. Even during the impressive growth period covered by our panel, with growth 4 averaging 5.7 percent per annum, there has been no decline in employment in MEs. To test whether we can confirm previous findings of high returns for MEs, we first estimate production functions. In addition, we use this step to compute total factor productivities and an idiosyncratic risk proxy. We then examine capital accumulation. Our main contribution is hence to complement the static investigation of high returns to capital by a dynamic analysis of the determinants of capital accumulation. The focus will be on two fundamental constraints to capital growth in MEs, credit constraints and risk.
The remainder of the paper is organized as follows. The subsequent section provides a brief overview of previous evidence on ME performance and the constraints they face. In Section three, we present some theoretical considerations. Section four describes the dataset and the basic characteristics of Peruvian micro-entrepreneurs and their enterprises. Section five presents our empirical setup and discusses the results. The final section summarizes our main findings and concludes.
Previous evidence
There is now quite some evidence for very high returns to capital in small-scale activities in developing countries (De Mel, McKenzie, Woodruff, 2008; Fafchamps et al., 2011; Grimm, Krüger and Lay, 2011; Kremer, Lee, and Robinson, 2010; McKenzie and Woodruff, 2006; McKenzie and Woodruff, 2008; Udry and Anagol, 2006) . De Mel et al. (2008) , for instance, perform an experiment in which they randomly provide cash or in-kind transfers to Sri Lankan MEs. The authors find, at least for male entrepreneurs, marginal returns to capital in a range from 55 to 70 percent per year. Consistent with credit market constraints, the marginal returns to capital are lower (higher) for wealthier (poorer) entrepreneurs. No significant differences in marginal returns between risk-averse and less risk-averse entrepreneurs can be detected. In a similar experiment in Mexico, McKenzie and Woodruff (2008) also provide evidence of very high returns of at least 20-33 percent a month. Returns are -with up to 100 percent monthly -highest among firms with capital stocks near $200 that report being financially constrained. At least for this selected group, there is hence a strong indication for credit market imperfections causing high returns at low levels of capital.
i 5 Whereas these fairly recent empirical studies focus on returns to capital and their causes, there is a separate strand of the literature that examines the patterns of entry, exit, and growth of MEs. Mead and Liedholm (1998) summarize the findings of a research project on ME behavior which draws (partly) on panel datasets from a number of developing countries.
The authors typically find high rates of churning among MEs, with survival being positively associated with firm age, smaller initial size and past growth. The analysis of firm growth shows that MEs, which were smaller at start-up, tend to grow more rapidly than their larger counterparts. Moreover, young firms grow faster.
ii These results are similar to those obtained by Fajnzilber, Maloney, and Montes-Rojas (2006) India by Banerjee and Munshi (2004) . The authors find large and systematic differences in the level of capital stock in firms owned by people from two different community groups.
This finding may be attributed to differences in access to capital between the groups. One of them, the Gounders, comes from a relatively wealthy agricultural community that was the first to move into the garment industry in Tirupur. Banerjee and Munshi (2004) argue that the incumbent Gounders start their businesses with much higher levels of capital stock than comparable outsiders because of their stronger ties to the local community, and the associated better access to finance. Both groups accumulate capital over time, but the outsiders do so much faster to catch up with the Gounders after approximately seven years.
iv Recent work by de Mel et al. (2012) -again based on the sample of Sri Lankan MEsexamines the long-term effects of a (randomly assigned) transfer of cash or capital. Tracking
MEs over a period of 4.5 to 5.5 years they show that these transfers lead to permanently higher capital stocks and, accordingly, higher profits in treated MEs. De Mel et al. (2012) interpret these findings as an indication of tight credit constraints. Yet, the lack of reinvestment of profits by the control group suggests that other factors must be at work as 6 well. De Mel et al. (2012) point at behavioral factors, in particular the lack of self-control and time-inconsistent preferences, as a possible explanation why MEs do not accumulate capital -despite possibly high returns to investment.
Theoretical considerations
In this section, we briefly illustrate how credit constraints and risk explain the high returns to capital, as well as their possible impacts on capital accumulation. This allows us to derive some hypotheses which will be tested subsequently.
Take a standard neoclassical production function
where Y t is production of firm i in period t, K t and L t are inputs of capital and labor, and t Ω is the efficiency level or total factor productivity (TFP). Firm indices have been suppressed for brevity. Under neoclassical assumptions on the production technology, returns to capital are higher at lower levels of capital. This leads to the question why the capital stock of MEs may be low.
Assuming that the capital stock follows a standard accumulation function, it is consequently the start-up capital K 0 plus the sum of all investments I t-j minus depreciation.
This yields:
where d denotes the depreciation rate. We further assume that K 0 and I t are determined by the following reduced form equations
where Ω 0 is the expected productivity in t=0, W t denotes the wealth level to proxy for credit constraints, and R t is risk.
In a simple neoclassical world without frictions, the start-up capital stock will be the optimal capital stock that needs to be maintained over time. It would be chosen to equate the 7 market interest rate to marginal returns to capital -given expected productivity (equation (3)). The reason for the lower capital stocks is not the capital cost that the entrepreneurs face, but the higher shadow value that risk-averse entrepreneurs attach to risky profits. Fafchamps (1999) notes that in such a risky environment without appropriate contractenforcing formal institutions, true business risk is likely to be compounded by opportunistic and contractual risk. The argument is that high exposure to risk makes it easy to falsely claim inability to comply with contractual obligations towards a business counterpart.
vi Entrepreneurs adjust their capital stock over time (equation (4)). Very importantly, firms can overcome credit constraints by retaining earnings (Evans and Jovanovich, 1989; Cabral and Matá, 2003) . Capital stocks would then be increasing with enterprise age. If a firm produces under a neoclassical production function, marginal returns to capital are higher at low levels of capital stock. For firms with sub-optimal levels of capital stocks incentives for investment are hence higher the smaller the capital stock. Similarly, incentives are stronger and the capacity to retain earnings higher, the more productive a firm is. Younger and more productive firms will consequently be able to accumulate faster.
The dynamic implications of risk are more complex. In risky environments, risk-averse entrepreneurs require a risk premium on additional investment and may postpone it (Dixit and Pindyck, 1994) . Risk should then have a negative impact on capital accumulation. Yet, new information or learning may decrease uncertainty (Jovanovic, 1982 (Fafchamps and Pender, 1997; Fafchamps, 1999) . Interaction between wealth and risk may also manifest themselves in (endogenous) time-inconsistent preferences. Very high discount rates are typically observed for low-wealth individuals in high-risk environments (Pender,1996; Yesuf and Bluffstone, 2008) . The considerations above lead to the following hypotheses to be tested subsequently: (i) returns to capital are high in MEs -if these firms operate under credit constraints and risk;
(ii) credit constraints and risk reduce initial capital stocks and result in a slower pace of capital accumulation; (iii) the impact of both risk and credit constraints on accumulation decreases with higher enterprise age.
Data and ME characteristics
We use data from the nationally representative Peruvian household survey Table A1 in the appendix). we observe in one, two, three, four and five years, respectively. Table 1 illustrates the employment structure of the labor force in the panel sub-sample. The importance of the informal sector is remarkable, even compared to Latin American averages.
More than a third of the Peruvian workforce is self-employed. Another almost 30 percent work as paid worker in informal firms, defined as firms without registration or written accounts, or as unpaid family workers. Compared to men, women are less likely to be wageemployed and more often engaged as unpaid family worker.
[ Table 1 about here]
Some basic characteristics of Peruvian MEs from the Informal Sector Module are highlighted in Table 2 . MEs are typically very small with a mean firm size of 1.6 including the owner.
Almost one third of the firms operate with the help of unpaid family members and only 12 percent employ paid staff. The average enterprise age of about 8 years is higher than one might probably expect. The ME owner is, on average, 42 years old and has been to school for 10 years. Almost half of the owners are female. Incomes from MEs are fairly low, with mean and median monthly value-added of about 150 and 90 US Dollar (USD).
x The median capital stock of USD 80 suggests that most activities do not require much investment. On the other hand, a mean capital stock of USD 700 implies that some firms have relatively high capital stocks. Most MEs can be found in petty trading (38 percent) followed by transport (15 percent), hotels and restaurants (13 percent), and other manufacturing & food (13 percent).
The different industries are very heterogeneous in many characteristics, for example in capital stocks, gender-composition, or number of employees.
[ Table 2 about here]
Data presented in Table 2 Table 1 ).
Figure 1 provides another indication that Peruvian MEs tend to adjust their capital stocks over time. Based on a sample of firms with a maximum age of three years when first observed, this figure shows the capital stock (year effects controlled) of MEs that can be found in the first and fourth quartile of the distribution of initial capital stocks, respectively. xii The initial difference in capital stocks between these two groups is very large.
Firms in the fourth quartile start with a log capital stock that is almost four times higher than from those in the first quartile. This implies that the capital stock is more than 50 times higher in this group. Yet, MEs that start with lower capital stocks accumulate, while those with a high capital stock even tend to reduce their capital stocks. After 3 years, capital stocks in the two groups still differ significantly. Nevertheless, the log difference has reduced to about 2.5 implying that capital stocks in firms with high initial capital stocks are only about ten times larger than in the group that starts with low levels.
[ Figure 1 about here]
Empirical analysis

Capital returns
We first estimate a production function to test whether we can find high returns to capital in Peruvian MEs. For estimation purposes we take a log-linear transformation of the production function (1): the assumption of the unobserved firm-specific productivity being time-invariant. Yet, there are several weaknesses. Using only the within variation, coefficients reflect marginal productivities which implies that potential start-up costs are ignored. More importantly, FEestimators perform poorly in short panels, a feature which is well known in the literature. As the within-variation tends to be much lower than the cross-sectional variation, FEcoefficients are often weakly identified, and consequently biased towards zero. This problem is aggravated by measurement error. All of these factors should result in a strong downward bias of the estimates. Hence, we opt for applying the FE and LP estimators only as a robustness check (results provided in section 5.3). Table 3 presents the production function estimates as well as the implied marginal returns to capital. The estimated coefficients are very much in line with previous studies with a log labor coefficient in the range between 0.5 and 0.7, and a log capital coefficient between 0.1 and 0.2. xiv There is quite some sectoral variation, in particular in the capital coefficient. The differences in the sector specific R2s also suggest that there is a lot of heterogeneity in the within sector variance of returns, probably partly driven by differences in the extent of reporting errors. The output-capital elasticity is highest in manufacturing (0.22) and lowest in petty trading (0.08). With an average of 14 percent, monthly returns to capital are very high, but also very heterogeneous. In the most capital intensive sector transport the returns are rather low with only 2 percent, while they amount to 80 percent in the least capital 12 intensive sector construction. If an entrepreneur invests an additional USD 10 USD into her ME, monthly income increases by USD 6.8 in construction, and only by USD 0.2 in transport.
To relate these results on marginal returns to income levels of the entrepreneurs: At mean value-added and capital stock these marginal returns would correspond to a permanent income gain of 6 percent in construction, but only 0.1 percent in transport.
[ Table 3 about here] Figure 2 presents the returns to capital as a function of the capital stock based on the estimates presented in Table 3 (for all industries). Except for the capital stock, we take mean values in all other variables. As previous studies, our analysis of returns to capital in Peruvian
MEs shows very high marginal returns to capital that decline rapidly as firms accumulate
capital. Yet, in a range up to 130 USD of capital stock marginal returns are well above 10 percent monthly. More than 57 percent of MEs can be found in this range and may hence be able to realize these returns if provided the necessary capital. As laid out above, the lack of credit may, however, not be the single reason for low capital stocks and unexploited opportunities. Risk may also cause lower investment and hence lower capital stocks.
[ Figure 2 about here]
Capital accumulation
In this section, we attempt to identify the factors that restrict capital accumulation. In accordance with our theoretical considerations, we first examine the determinants of the start-up capital stock. The investment equation (3) then takes the following functional form:
In a second step, we analyze the accumulation behavior:
13 All variables are defined as before, e i0 is an error term, and is the combined error term.
Capital growth Δ is measured as the change in log capital ( +1 − ). The term is the interaction between risk and wealth (from the first observed period in business). We now briefly discuss the key right-hand-side variables and how we proxy them: credit constraints, productivity, and risk. Their distributions as well as means and standard deviations are presented in Figure A1 in the appendix.
The expected productivity is proxied by owner's age and its square, years of education, and a dummy for male entrepreneurs. In equation (7), productivity Ω is measured as the time invariant residual obtained by a RE estimation of the production function (5). for expected productivity in equation (6) and the productivity measure in equation (7).
Possible problems of reverse causality are addressed in equation (7) by using for the wealth index the information on asset ownership provided in the first observed period in business ( ).
Risk is difficult to operationalize. Yet, we propose to construct a series of proxies. First, we measure risk by the variation of sales, a "classical" proxy for risk. We compute this variation at the sector level with sectors being disaggregated as finely as possible while keeping the number of observations in each sector cell at least at 30. To this end, we use the pooled cross-sectional sample with almost four times as many observations that allows for a finer disaggregation. Such a procedure yields 85 sector cells, for which we compute the coefficients of variation in sales.
14 Second, we propose to measure idiosyncratic risk using the time-variant component from the FE estimation of equation (5). More specifically, we construct a measure of exposure to risk RES i from the residual :
where T i refers to the number of periods, in which we observe the ME i. Fourth, we use the share of entrepreneurs that are found to be unemployed, helping as unpaid family worker, or even leaving the labor force in the subsequent period to construct a sector-specific involuntary exit rate (45 sector cells of the panel). xvii Except RES i all risk proxies are measured at the sector level, and are constant over time. We opt for using sector-cells rather than sector-year cells to measure sector-specific risk. This permanent risk measure is constant over time, and it is likely to be more relevant than temporary risk shocks for investment decisions. Moreover, it allows a finer sector disaggregation.
We report the pairwise correlations of these risk proxies in Table A2 in the appendix. In line with expectations, all correlations are positive. It is difficult to judge which of these imperfect proxies is most adequate; and they may be capturing different dimensions of business risk. Due to the correlation between the single proxies they cannot be included jointly in a regression. From a combination of these proxies, we therefore propose to construct a risk proxy using principal components analysis (see Table A2 in the appendix).
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The first principal component that we will use as risk proxy in the subsequent analysis explains about 38 percent of the "total variance" in the four variables (53 percent without the idiosyncratic RES i ).
With our right-hand side variables specified, we now analyze the determinants of the startup capital stock. The first column of The most important factor appears to be the pre-investment capital stock, i.e. small MEs grow considerably faster. An increase in the capital stock by 1 percent leads to an approximate decrease of the growth rate of 0.5 percentage points. As expected, productivity also fosters accumulation, an increase by 1 standard deviation results in an increase of the growth rate by 13 percentage points. Young firms appear to grow faster with a turning point at a relatively high enterprise age of 28 years. , This is in line with previous evidence and may be partly due to depreciation of a capital stock that is not being renewed or replaced (Mead and Liedholm, 1998; Faijnzilber et al., 2006) . These (pure) age effects are rather small; the growth rate of an ME declines by about 3 percentage points with one additional year of existence.
In contrast, the effects of credit constraints and risk on investment tend to be very large. entrepreneur, the increase in the growth rate due to a risk reduction by 1 standard deviation drops by a third.
Finally, we include interactions between enterprise age and the constraint proxies (last column of Table 4 ). The effects are as expected. The coefficient of the risk index alone increases and we also find evidence of this effect being reduced slowly over time (only after 51 years it reduces to zero). Similarly, the impact of wealth is stronger and we find a negative wealth age interaction (after 55 years the wealth effect reduces to zero).
Summing up, both risk and credit constraints are key factors for explaining low initial capital stocks and slow capital accumulation in MEs. This suggests that these factors are also behind the high returns to capital that we observe at low levels of capital. The "mitigating" effect of wealth in the presence of risk may point at an important role of behavioral factors (high discount rates, lack of self-control) for investment decisions.
[ Table 4 about here]
Robustness
We first provide some robustness checks for our production function estimates and the corresponding estimated returns to capital. Then, we examine the robustness of the results on accumulation with a focus on the effects of risk. Table 5 presents the LP and FE estimates of the above production function. The LP coefficients on capital are very similar to the RE coefficients, but the labor coefficients are significantly lower. This gives us some confidence that the RE estimates on the capital coefficients are not upward biased, and the returns to capital stated in Table 3 are reliable.
Both the FE coefficients on labor and capital are very low, probably reflecting their downward bias due to weak identification and measurement error.
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[ Table 5 about here]
In general, measurement error of both profits and capital tends to bias the estimated coefficients towards zero, so this source of bias does not give rise to major concerns in light of the significant strong effects. Moreover, we dropped influential outliers, as explained above. It is difficult to judge whether and how measurement error changes with higher or lower levels of profits and capital stock. We think there is little reason to assume that measurement error is less pronounced at lower levels of capital stocks, which would then partly explain higher returns at lower levels of capital.
Additional biases may arise from systematic firm exit. ME activities with low levels of capital stock are likely to be more vulnerable to shocks. xxi This bias should be less pronounced in our estimates, as we use an unbalanced panel. Nevertheless, we test for selection effects by first estimating the following equation for firm survival:
where Z it is a vector of variables that proxy productivity (owner's age and its square, years of education, a dummy indicating male entrepreneurs). The term is a vector of variables that identify survival (see below). We estimate this equation as a simple probit. To correct for the selection problem, we then include the inverse of the mill's ratio in the augmented production function:
where ϕ denotes the standard normal pdf, and Φ is the standard normal cdf. The difficulty is to find variables that explain survival/exit, but are not correlated with value-added. We use a dummy indicating whether the entrepreneur is 60 years or older, and the number of small children in a household (less than one year old). That both variables may indeed be associated with involuntary business closure is supported by both instruments being jointly significant at the 10 percent level (not shown). xxii In the production function estimates the inverse of the mill's ratios are not significant. Although the capital coefficient is indeed slightly higher once we control for selection, the difference is not significant (not shown). In contrast, the inverse of the mill's ratios are significant in the growth equation. Once we 18 control for selection, small firms still grow considerably faster; however, the coefficient is slightly smaller, but not significantly different from the results presented above (not shown).
Another potential concern may be the validity of our risk measure that we construct from a combination of imperfect proxies (variation of sales, involuntary exit rate, idiosyncratic risk, and the latter aggregated at the sector level). As robustness check we therefore included each proxy separately and all proxies jointly in the estimations. In equations (6) and (7) all proxies -when included one by one -enter with the expected negative sign and are highly significant (Table A3 in the appendix). Once they are jointly included, only the idiosyncratic risk measure becomes insignificant in equation (7). In the estimation of equation (6) one proxy, idiosyncratic risk within the sector, changes the sign, but is insignificant. These tests
give us quite some confidence that our risk measure indeed provides an adequate summary measure of business risks. With respect to the size of the effects of risk, the inclusion of six industry dummies into equations (6) and (7) provides an important additional robustness check, as most risk proxies are constructed at the sector level and may therefore also capture other sectoral effects. xxiii Not surprisingly, the effects of risk are being reduced and may be considered a lower bound estimate (see Table A4 in the appendix). This estimate still implies that a one standard deviation increase in the risk measure leads to a reduction of start-up capital and the growth rate by 16 percent and 15 percentage points respectively.
The coefficient and its interaction with wealth remain highly significant, whereas the interaction with enterprise age becomes insignificant.
xxiv
Conclusion
In this paper, we analyze returns to capital and capital stock dynamics of MEs using a panel dataset from Peru. We first compute marginal returns to capital based on a random effects estimation of a ME production function. As many previous studies, we find very high marginal returns -on average about 14 percent monthly -at low levels of capital, but these marginal returns decrease rapidly at higher levels. Yet, in a range up to 130 USD of capital stock marginal returns are well above 10 percent monthly. More than 57 percent of MEs can be found in this range and may hence be able to realize these returns if provided the necessary capital. This result is very robust, as shown by the estimation of a number of alternative specifications. The main empirical part of the paper then examines why capital 19 stocks remain low and why MEs do not accumulate, for example by re-investing those high returns. Our analysis of the determinants of start-up capital and subsequent capital accumulation confirms the well-established finding in the literature that credit constraints explain a major part of the variation in firm growth. We find a very large effect of household non-business wealth on capital stocks of MEs. An increase in the wealth level by one standard deviation raises the growth rate of MEs by 33 percentage points. While the positive effect of wealth is a standard finding, it provides an interesting benchmark for the effects of risk that the present study -in our view -can show more convincingly than previous studies.
We find risk to lead to considerably lower capital stocks and a slow process of capital accumulation. The effect is again sizable with a lower bound estimate that corresponds to 15
percentage points reduction in the growth rate for a one standard deviation increase in our preferred risk proxy. That MEs' investment decisions are heavily influenced by considering risks, is supported by pronounced interactions between wealth and risk. The presented evidence is consistent with poorly endowed entrepreneurs who operate in imperfect capital markets and a very risky environment. Hence, these entrepreneurs forego profitable investments, as they have to withhold liquidity and/or have very high discount rates. The "pure" risk effects may be efficient individual responses to prevailing business risks when insurance markets fail. However, the significant interaction between wealth and risk show that capital market imperfections reinforce the negative effect of risk on accumulation. This is an indication of important inefficiencies and unexploited potential in MEs caused by risk and credit constraints. However, this paper has little to say on how precisely this mechanism works and more research seems to be warranted that addresses these behavioral questions.
In general, the findings once again illustrate the great heterogeneity of informal activities (Cunningham and Maloney, 2001 ). While these activities may appear residual activities pursued for subsistence at first sight, the dynamics of an important part -if not the majority of the entrepreneurs in the Peruvian context -can be better described by theories of the firm; yet, of firms that operate under severe constraints. From a policy perspective, these results imply that credit constraints and risk leave the potential of many small-scale entrepreneurs unexploited. How these constraints can be overcome is difficult to say on the basis of our results. Of course, the strong effects of wealth provide a rationale for microcredit, but it is beyond the scope of this paper to judge whether efficient modes can be found to allocate capital to MEs in these small quantities. Access to simple savings accounts 20 with light credit lines might be a possible solution. Savings accounts may also mitigate the effects of risk that we have identified. Whether such a measure will be effective in reducing the adverse effects of risk, however, depends on the precise nature of risks. In this regard, it is worth stressing that some risk is inherent to any business activity. This is also why more research into how -possibly excessive -risk leads to sub-optimal investment decisions.
Moreover, there is scope to analyze how household-related risks, for example health shocks, affect investment decisions. If these risks mattered, providing corresponding insurance, for example health and life insurance, may enhance capital accumulation in MEs. Both the determinants of ME investment behavior and the effectiveness and efficiency of specific policies are hence pertinent research questions since small-scale activities are likely to remain the main income source of the world's poor in decades to come.
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[ Figure A1 about here] Belsley, Kuh, and Welsch, 1980) . We use a cut-off-value | | = 3�k/N, with k, the degrees of freedom (plus 1) and N, the number of observations. This reduces the sample by 1-2 percent. Marginal returns to capital = * are evaluated at Y=exp(mean(log Y)) and K=exp(mean(log K)). (6) include: a constant, age and its square, years of education, and a dummy indicating male entrepreneurs. Robust standard errors in parenthesis * p<0.10, ** p<0.05, *** p<0.01.
Tables and Figures
+ In all regressions, we drop influential outliers according to the procedure explained under Table 3 . ++ In the estimation presented in the first column, the risk index does not contain the idiosyncratic measure as it is only available for new firms that are observed in at least two periods. This would result in a strong selection and reduce our sample by two thirds. Petrin, Poi, and Levinsohn (2004) . LP standard errors (S.E.) are bootstrapped with 250 repl.; * p<0.10, ** p<0.05, *** p<0.01.
+ In all regressions, we drop influential outliers according to the procedure explained under Table 3. 29 (6) and (7). In all regressions, we drop influential outliers according to the procedure explained in the note to Table 3 . +++ Variable is measured at the sector level. Robust standard errors in parenthesis * p<0.10, ** p<0.05, *** p<0.01. . Table 4. + In all regressions, we drop influential outliers according to the procedure explained in a note to Table 3 . Industry dummies represent all industries as in Table  3 with petty trading as baseline. Robust standard errors in parenthesis * p<0.10, ** p<0.05, *** p<0.01 Notes: The figure is based on a sub-sample including only young firms with a maximum age of three years old when first observed and that are observed in at least four periods. Source: Authors' calculation based on the ENAHO panel-subsample. Notes: Marginal returns at lower than p25 capital stocks are very high which would imply a wide y-axis scaling. In contrast, they are close to zero for higher capital stocks, and a maximum value of 32,000 USD would imply a wide x-axis scaling. For a better graphical understanding, we choose to display only the interquartile range. We predict the profit level given the capital stock and mean values in all other variables. Whereas the mean log labor is 5.34 for the whole sample, it is only 4.94 for firms with a capital stock in the first quartile of capital stock. This results in a slight overestimation the returns to capital at low levels. Returns to capital are proxied by (ΔY/ΔK) with ΔX = Xt -Xt-5. Results are robust to an extension of the lag length to 10 or 20. 2 Notes i Similar evidence (for selected groups of entrepreneurs) is provided by Fafchamps et al. (2011) .
ii McPherson (1996) and Coad and Tamvada (2012) , for example, show similar patterns for southern African and Indian firms, respectively.
iii Fajnzylber et al. (2006) do present some suggestive evidence in favor of credit constraints. The authors regress employment growth on dummies for credit at start-up, and dummies for subsequent credit (and a set of other controls). Firms with start-up credit appear to grow slower given that they reach their optimal capital stocks more rapidly. In contrast, MEs with subsequent access to credit grow faster, as they can quickly adjust to their optimal capital stock. Yet, the authors acknowledge that this result might be driven by simultaneity.
iv Further evidence for credit constraints is derived from exogenous (liquidity or credit availability) shocks on firm performance. Tybout (1983) , for example, uses industry level data from Colombia. While favorable earnings shocks appear to be little relevant for large firms, these additional internal funds are used for investment by smaller firms. Banerjee and Duflo (2004) take advantage of a policy change in India that affected the flow of directed credit to estimate the effect of a favorable credit shock on investment and productivity of medium-sized firms. Their results show a large acceleration in the rate of growth of sales and profits due to the shock. In contrast, Akoten, Sawada, and Otsuka (2006) cannot find a positive impact of credit access on the performance of small garment producers in Kenya.
v Using data from the manufacturing sector in six African countries, Bigsten et al. (2003) , for example, provide evidence that micro and small firms are much less likely to get a loan than large firms. vii A related explanation for low accumulation is the lack of self-control, another behavioral patterns that has been observed in low income countries (Fafchamps et al., 2011; de Mel et al., 2012) .
viii In 2002, the survey took place during the 4th quarter (October to December). Starting from May 2003, the survey is permanent (the whole sample is distributed monthly along the year). Around 18 percent of the visited
